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(54) WATERMARK INFORMATION FILUNG APPARATUS AND WATERMARK INFORMATION DETECTING 
APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a watermark information filling 
apparatus and a watermark information detecting apparatus which can 
take out confidential information precisely. 

SOLUTION: In a watermark information filling apparatus, a plurality of 
dot patterns formed by changing directions/wavelengths of waves are 
prepared, one symbol is given to one dot pattern, and confidential 
information is given by combining and arranging the dot patterns. In a 
watermark information detecting apparatus, there are provided as many 
two-dimensional wavelet filters, having the same directions and 
wavelengths of the dot patterns, as the number of dot patterns. 
Convolutions between arbitrary regions in a partially transmitted image 
and a plurality of the two-dimensional wavelet filters are calculated and 
it is decided that the region is filled with the dot pattern corresponding 
to the wavelet filter by which the maximum convolution is given. 
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*2;<i^z^' ^' - > i::Mt-'i)1f ^(i, Bt^fb ^ tLTmiKS^^ 
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[0 0 2 2] ^7t. ltffBig^^LA0mfS^'COe^<73ffi;^ 
ttt:t(OHuf£z:^fex:'^^-"/V-y h^-f tc03>** 

[0 0 2 3] sfc, mmmmkip, mLxti^^^^T. 

a*ii* ii.Tv^;z,*-^t;{±, Blfffiii;e»^ LA liflg^tcis 
v>-rii!L^-^lf -y HcJd-E<-r'i)12:at^:fc't'S-r'<T<7)^l 

L urn t L /i ltJD» L , JD»:M:!5^'« 7t § bhE 
i:.5>C7C"7i-rv-y hv-f -5 mrE K-y h/N" 

^ - V i i^■c v» -5 ^ <o t il9JBf -t * c: i: 7i»prflB-C 

[0 0 2 4] tfz, ^^^cO'ftfeOffi.iStcin.ff, ±Eco 
, i2;0^L1t^a«»as<^^^fi<73I&ffl^t L-C. J':JlT<7?jS^-L 

Bi±, ±fas*^L«sia«!>ai.^^^a<75#^g^icjnx., 

^h\z, K -y h ^ - > * i 0 

toii-^^^N' ^' - V t?Ea-t •S) * ^ - Vif'JSESe 
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[0 0 2 7] l^i^/^•^->*!l^a5:6*s^f?t/cl^^fBa*3^ 
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T tt:{i»a*3i* n;tS/4^ Lit ^Sr^TC't-S 

[0 0 2 8] luE:S:*lI*fe4-«ia^Jt, ^5-*M«l- 

t jiftja^: HirfBai6ii.J5^>"?^' - > ^m^-ti> ^ 1 1 

T. OCR (Optical Character R 
e a d e r : •) ^rfflv^Ti:^^ 

(0 0 2 91 jt^Hftt^^t-r'i.il^ttESaiiaSW^*, K 
•yh/'?^'-v *l6K6<)^ct5^:^fc•a*2. 

luEiiJi^ LA (9 ^*iiftl^^ -y t UTSto^X 
[0 0 3 0] 

[0 0 3 1] (IS 1 <r)%m<r>im) m \ i±. 2p^iiJfi<^ii^ 

[0 0 3 2 ] Lit »a*ii<^se 10) tit 
iia^ii^ss 1 0 1±, -sa^r- 9 tiArsica^ditrS 



LTtiotC, It, Ln«?^^sc 
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[0 0 3 3] 5:*iiift?&^gB i i -cti, ^t*?"- i 5 
fe) rensiit^^it*«rffifcLTSi?^i--2)A* 
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L-C^^W^l 6 Sra«:)iiA-eei]«i|$irfcf><^)-Cabi). 

[0 0 3 7] (S;6^ Lit #^ai^a 30) 
xi^^'-ih^, a4^>ii4^^■cv»s«l?g^^^s^«7c-rs^a 

■Cfe-So iS:4»L1f^«feffi^a3 0{±, liIlC:^L7ti^ 
\z, Xtl7'^<'< 1 t, ji35»L^J±JSB3 2 fctci 19« 

[0 0 3 8] A^Jf>'^M:^3 Hi, ;^ ^ + f <0 A^J 

^er*i), sticEnwj^^7t5:#2 o^-^iiPiiioi^v 
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2 a, A^mfsicitL-cT-f ;i'^'iaa«:tT«/s a*iif 

TCL, a*2.*tl/c:^?&1f^«rlX»)ti5i-o 
[0 0 3 9] &s±<Di:^l,zm]&^fi^&-^^t^^i^& 

m^-r^o tir, mi-iai n^mLin^'h, s^l 
[0 0 4 0] (:Jt»i»tJg^a5 1 1 ) ifcSf- ^' 1 5 »± 
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SCI u±, z(D±mr-^i 5i&iz, xmrnf^zmi 

[0 0 4 1] (Myd^ Lmm^-m^ 1 2 ) ti«1t« 1 6 l± 
[0 0 4 2] m 2 i±, Lwmi-^^ 1 2 <75^s<755S 

iz^mt^ 1 0 1) o NJie^T^-S**, 

U-sX, jx-f .^ys 1 0 l-c^BS;$^^'^.^^■f■^±2 7c^-i■ 
-c*^), 0 t 1 (OfcT-y h?iJ-e^m^tL4*><Oi:-t'5o - 
(Oy^x-y-T'S 1 0 l-C<±f'-i'Sr-e-<Of ttf-tfbLT*) 

[0 0 4 3] A^^X; #-§-S<^^v>*'JH::j[>l-LriS;i- 
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[0 0 4 4] l(^-^it^ii/zr-'^(r>\^y hmiz 

7 7"S 1 0 3) o 
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[0 0 5 71 ^v^T, v>':K;i/4-^;6-Llif^ 

So 

ro 1 0 1 J tv^^ tr-y h^J«raai)i2:tfJ^-^tcov^-rSi 
[0059]I27(1), (2) IC^-Ti^lc, 

T, j.-y So ) i±e:t-e*So 

[0 0 6 0] •t"'3:^*5, h - ><7)— JRl i: L 

•C, 117 (1) <0 ^ ^ liZj^'O 4 {l^<r>^-y 

y-/^fr-ycpi,z4-:::>(Di/>y^)^^-y h-^i^^^-f^) iz 
Lfz^, mi (2) nUni.zm'OML^iZ- {l-^<OJ. 
- y hy'N°^->ttitc2C)(7)v>^*;l/j-r.y hyiqy^Sf 

1 (looi^y h/'?^->tf l-l± l<^<0v>'^*-'^■3-— 
[0 0 6 1 1 itz, mi (1) . .(2) (±10(0v>5}f 

•ifi, mi (3) t;vv*';i'J--u' h<^Efi^-«^- 



[0 0 6 2] 1 V^(r>^i}^ Lli«<04' tf y h o 

ik^t^o x^mi$.<^yK^:^\^tmw.^\^iz\^'<'::><^m 
•y \-<D±^ ^7i-s^mn-Lxi>Bi^^c 

[0 0 6 3] 1 V^<r)m.iy \^W^<n-^Wl5^\z P w 
■n, SE:^r6]tcp h'i@«o:i-u' ^>'^•^'->2>*a*iii6'& 

(x, y) , x=l~Pw. y=l~Phi:aaL, U 
(x, y) 4- r:3--y ^/<^->^T^JJ t^^-tscittc 

tSo s7t, 1 ^-v{cai6iitrC tTi^T'^S tf-y hS: 

^ raa6]2i<;^tf y hsgcj i:#-tSo aa6ii^t*-y Mg:»± 
P wx P h T-*So 

[0 0 6 4] 0 8t±. «S#1f^S-S;d>LH«tca*2stf 

:^Jfeicov>T^tfc»fLfL[lI-e*So ::::-ci±ife (i^ 
cOigTi^LMftte, |B]i:lf^S-^i9igLai<)^tf 
*i-g-lcoi/^Ti5i?^f So |Wlt:lf«Sr^i9:lgLai^iitj-C: 

a«i>2^*1f iil7i^'M^1-S J: T =5:«-g-T- ^ , a*ii^;^>^^f 

[0 0 6 5] 6*N7C^r?-{caES|-t-S 

(;^7^ y 7°S 2 0 1 ) o m2(r>7.y-y-f'S> 1 0 1 tl^^ 

[0 0 6 61 >fcvv-c, f'-5'l?=^<7)if?-^ft dCT-Jitf 

•y hm) tas:)32..^if -y hSc75><b, \i&.<r)mmzT- 9 

^^a-z^ y h ^{pJS^ •) jl La*iitr CI t i S 
tf#-rs {T.^yf^ 2 0 2) o 2^liifi(0Jg^Tt±7'- 

^'^g:-t(o#-?-«f-^'*^--y ^/^•^'->^T^J<o^l^f 
Lr'bAv^o 

[ 0 0 6 7 1 -r - ^' y ^ S:a»i2stf (iIS:D n 

(±, T'-5'^aF-^S4:C n i: LTJiATOS:-Cti-#$irSo 
[0 0 6 8] 
[^1] 



Dn 



Pwx(PA-l) 



[0 0 6 9] Z.CX-m^iR a (Rn = Cn- (PwX 
(Ph-1) ) ) t-r^t. sL^y h^'^i'-'y^mzii 



iz^iio fztlL, S!|j^g|5^<^Rnkr-y H±£'-f L<>a* 



(8) 
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10 0 7 0] ia.9 <75ifi?g-ei±, JiJi y h/<^'->tf?!j<0 
^^--fX^rgxil (1 Iff 9?IJ) , f'-^'^^-f-SSr 1 2 

[ooTij^fcv^-c, ^/^"^'->^T^J<D|ll^T§ 

(Cf^-tSf- «:SJ6i2=tf (;^T-yyS 2 0 3) o 1219 

[0 0 7 2] ^hi,z, a.-y h^-<^-yn^l<r>m2mj, 

7'S 2 0 4) o l2l9-C^-ri^tCf'-:J'#^<^MSB 
(most significant bit)S tz\i 
LSB (least significant bi 

t) t-(:>m\zm5^kzmib^tso m9<r>^x'i,tr-^^ 

[0 0 7 3] f - ^ OSa6ii<^:^ftf±lll 9 <73 J: t tc^fr*- 
[0 0 7 4] m±, S:*- LMftffMa? 1 2ici5tt^. S 

^^a 1 0 nm- LA xtfiift'^^as i 3 trov^-cgi 

[0 0 7 5] {m-LX'oicmmm.^^mi 2) m-b-L 
X "9 i»iift'g-^gi5 1 3 r-(±, -xmm^im^u 1 1 -cf^ 

S[ (AND) tcJ:or|t#1-So i-^:*>*>. :fc»Iifti: 

:S:»®«oii«€ii 0 (H) , ^ixi^x^V^ti (6) 

P>v= 

[0 0 8 1 ] 7t/iL, S75-L1«#ai6ii*^B 1 0 til 

I 0 0 8 2 ] >fev>-c, X-r y 7*S 3 0 2 -Ctt^LTt^xjL 
•y h^N-^'->Sc«-fc tic Ail lift Hit tTJ---y V^^^ 
-><OE«D0ffifiS-^3ei-S (x-r -y ys 3 0 3) o El 
1 3 *±A:^3li« (E 1 3 (1) ) t, :i.~yYJ<i9-y 

<r>m.my)^m.^m^Ltz'^(r>Ktim^ (lai 3 (2) ,) 

[0 0 8 3] i-y h^'f^'-xoE^JOriilc 

*«%t& (Xx-y ys 3 0 4) o UTIC. -d-f-^mi^ 



[0 0 7 6] 0 1 0 <±, LA •) 5:»IifS<^— ©I S-^ 

-rSiB^l]-r-$)^o mi 01 00— S15«-J£±LT^ 
L/iSiBJll-e*So Cli-r, :x^7 h/N°:J'->(ill7 
(1) (D/<9~yim^^X^^i,o StS^ L A •} 3t*®ft 

[0 0 7 7] Jiii, 'Mi}^i.mm.m.tb^^^m.\ ookj-p^ 

Cc.v^-C^^L/::o ^</^-c. Hi, 01 2~I12 

0 4-#.BBLi;:4*c,, il;6-L1f#«tai^«3 0<^16f^(co 

[0 0 7 8] (iSTi^L^ffiSBS 2) mi 2 (i, S:*^L^ 
mS63 2<:05!kS<^5ffitL^^f 5iL*t|21-e*So SI*. X^ 

1) o ^cOlIft^Atllifti:#1-;So A:Dllft(±#Mli 
.. ftr-abij, Jil.T-CI±2 5 6|5gP0^^1x^'ii1ti: L-CSi§^ 
i--5o *^>:AlfHft<^»1t« (A^^T'^^MX3 1 "TK-^i 
iitffc^cO^ftJS) (±, ±ffiS^- L1«mii>^;!^S{t 1 
0 T-f^^ L /cil7>^ L A t3 iSlift t^^oTv^r&Av* 

.1 ^ x\i±.%m-f}- LmmM>i>iL^mm. i o r-f^sg l 

/iM^tlWiCftf^SfabSi: LTStig-f-So A^J 

So 

[0 0 7 9] ^v^-r, A*mt<OA§^i:#^J^-y h 

v^^7)»*lt#i-S (Xry7'S 3 0 2) o 1?!I£(^A*® 
{ML(D±^^i}^ (ipi) XH (i^^) -e^i^tL-c, 

ft4'icai<)ix* ^xTv^^jL- y ^/^•^->'<oSi: (N = P 
wXPh) (iiiJ.T<0J:^ ^ctt#$^^So 
[0 0 8 0] 



ShxUh 



[0 0 8 4] lai 4I±, Xtim^'Pi^i^ii^, 03 
. (1) lC^L7tJ---y h AJC*J-|£.-r-5®j^O— ^a|*^L 

hfzt>, 01 40J:dlcK-;' hOfflH5i*fii:ll<^f*>Hfe 

ii-h%tzWmm\t'm\ 5<7)±^H^So 0 4 :4«^BiKt? 

^-atTjtcJtL, 01 5(±rt<=>ji»'5rifitt^'ao • 

[0 0 8 5] ttz, %mzM^(n)%^(nWi'mmimc 
^, e(]ffiiji:#<o?fn, iiiicr/NMx-^'ii^AiJT'^'^-1'x 



(9) 
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[0 0 8 6] ilkT-CitXtimmyi^hm^^-y h^r^ffi 

(y-yO) 



[0 0 8 7] ii}.TIiZif^:-)Uy -{ )\.irG (x. y) , x 
= 0~KW— 1, y = 0 ~ g h — 1 ^r^i"o gw, g h 

[0 0 8 8] 
[ISc3l 




-|| X ejqp[- 2«-^(x - jK)) + v(y - j.0)}] 



jc - 0— -1. - 0— ;A -1, jK) - ^/ 2, yO = f A / 2 



10 0 8 9] m^^^\^<>i'Mt-^Lmm:imt>^/^fzi^y 
[0 0 9 0] Xtim^'¥<0^1^<D&&X'<D y-i)Virm-t} 

•f^o' if-^^-jvy ■< ]v^(D^^itmwy ■< t^my 
-rfifzy^)V9) T!)m^iri>fzt6, ^tih(D2m^i^i& 

iy^}\^^aitimttio mx.is, y^}Ui^A<r>mi».y 

-f tpfgWcOn >*->J i--> 3 >76«R c , ^^y -< 
tcozi >*''J ^-v 3 >75^ I c -r^h-otzti-^ t, 
mtlMF (A) l±JiJ.T<7)^T*fmi-^o 
[0 0 9 1] 

111:4] 



F(A) 



[0 0 9 2] mi 6ii, ;^-f y 7*S 3 0 3 iZX-oXKW 
c,tifz:i---y h^-^^-yU (x. y) n.T 

•So 

[0 0 9 3] h>'<^'-:xU (x. y) tCJt-f-Sv 

(1) 7-i';u^'A(73|iffl4-^liL^:i^'b, 
->U (x, y) ct'O-r'<T<0ffig(COV>TF (A) ?r 
t^Lt:m^<r)W-Xmi^-y Y'^^^-yM U. y) 
icMf -S^-f ;u^'A<omi;ffit L, ClittrFu (A, 
X. y) tt^o 



CitiFu (B. 



(2) i-y h/'?^'->U (x. y) 
B<0\iitsm.i (1) i:|5I#lztf#U 
X, y) t-^^o 

(3) Fu (A, X. y) tFu (B. x, y) i:im. 
L, Fu (A, X, y) SFu (B, x, y) X'^fHt 
:i=.y Y^'^-^-yH (x, y) \zm.ib^tflX\^^Z>'yy 
^)Vzi.-y y{ta.-y Y KXh^tn^L., Fu (A, 
X, y) <Fu (B, X, y) "C^ixtfJ.- y - 
>U (x, y) \Z^ib^tilX\/^^'yy7l^}V3.=.y h {i 

[0094] (1), (2) tci3v>r, y-ov^-^^m 
■f^7.7-y yilStittjSt?* "3 , ^=-y Y/<^-y±.<r>it 

ntfits:^m.x<D\ht!m(r>^^t\nLx^ i,\^^o ttz, 

(3) -CFu (A. X, y) tFu (B. x, y) nm. 
(Dmimi^^hi)- i:a63E*Ti5V»;tl|fflJ£I.T-C*o tz^ 

[0 0 9 5] tfz (1) tci5v^r, •7^;u^'?:rt> L'i 
;4Je,3>*-iJi-->3>5rtt#-r'SiSS-e, F (A) <r> 

mimis'^hii- \i)t^ibtzmm-^mktzm^\z. tztz-^ 

izV (x, y) l,zmii()ihttiX^^:h'>yyi-'jVJ.-y Yit 
J--y Y AX^^ tPmLXii!mi'P±LX B,\^^o 
(2) lCi3V»T^>|^«^tl, F (B) e> C 

if>^to/zmmimx.fzm^iz, 7t7«*,icu (x, y) 

[0 0 9 6] l^X±, m^^m x -7 ys 3 0 4 ) <7)# 

•yT'S 3 0 5icov>rgi?Si--5o ;^x7 7°s 3 
0 5Xii, J.-y Y - ynn(r>iy y^'Jl'im^LX 

to 0 9 7] 01 n±mm.m7C(r>-mimirmmm-c^ 



(10) 
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^^i±ji-'5> (mi 7(D) o 

(2) vv**;i'S-a«UTf'-^';R=-^S-«7c1-^ (01 

7®) o 

(3) T•--^'^^-§•^r«^L-css:)iiatLfd«^Sr^'9aJ 

■t (01 7@) o 

[0098] HIS -0 2 Oiir-i'W-^<r>myt^^eo 

[0 0 9 9] tir, J--y \-^i^->nM<Df^l^-A^h 

^<r>n^&^W^ (>^x.-y7'S4 0 1) o 

[0 10 0] ^v^T-, ^-y hyN-5'->lT^J<75Hf -fXi: 
S 4 0 l-C#7tf'-:5'tf-^<^!??-^ft«:'C>tiC, f-^l? 
-f-j-^-y ^S•a^6ai^;^:ll|gcDni3J:Cf*J^^^Rn^^t^^ 
t.s ys 4 0 2) o 

[0 10 1] ^v^f, ^-.y }-y^-^-y^¥i}<0 2nSiik 

m-i-h^^f-y^s 2 0 3 fc^s<^:^?*f•7'-;^^^■^J--•> 

hSr^tljaJl- (;'.7^ -;'yS 4 0 3 ) o EI 1 9(OmTHU 
(1, 2) (2=ff 1 ^iJ) /i^f^JlHt- 1 2'(@coyN'^->:x^ 

■y yzitizimti (U (1. 2) ~U (3, 3) . U 
(4. 3) ~U (6. 4) , • • ■) a Dn = 7, Rn 

-> (U (4. 1 1) ~U (9, 1 1) ) im^\&tfi 
[0 10 2] 'jiCV^-C, Xy-y-fS 4 0 Z X'W.^ ^Ltz-T 

S 4 0 4) o lilT, yf-y hW-diKtlr^t^i-^^v^-cfi^-t 

[0 10 3] 02 OOi ^ (Ci- y f>y<^->fi'?!J0 2 
=fTl^J§^^'b«*llcfl!l>)W$^?tT'-41-??-^J---y h=Sr 

[0 10 7] co«-&(±l i:*iJ5Et, -g-tLmtO^-^Ji 0 
t*iJ^t-5>o fc/iL, N<R ri«^&^»±D f <^*P^t±n 
= 1 ~R n + 1 t-Qhtiht> 

[0 10 8] ^Cf lix-^tf-f-t^t^jgLa^iitr^ 

H •) L 4- ^: V » i T i:::^ ft <> Ha-c ^ ^ o 
[0 10 9] \!X±Mm\zm.^\.fzi~^\,z, :$:|liS<0?gB8 

( 1 - 1 ) YyY OE^JwSwtc i ij a*ii*^1f #4:^ 



Du (1, 1) ~Du (12, 1) tU, m^T) u 
(1, 2) ~Du (1 2, 2) , • • • , t^sBI-^o 

^Z::, fiJjfegB^S-fi D u (1, 8) -Du (6, 8) ti" 

^y hnm&mu(i^r-i'n-^j--y h<7)iis- 

[0 10 4] *#«jtc(±^^(f7='-^'^f-t«l tr-y 
J±. Du(l, l),Du(l,2), •••.Du 

(1, 8) <?)«-f-«^miig*>4n-e*s:^35»#5-v>i»^icf± 

1 tfiJ^L, 0-e*^;^/4«#v^^-g-ic(i0 tfl^-r-So 
mmzr- ■^^■^rtD 2 \^ y VSitDu (2, 1) , Du 

(2,2), •••,Du(2, 8) (om^^m^miiz 

x^^-mt^zi^xm^L, r-irn^(r>i 2\dy 

JiDu (l2, l),Du(12, 2), •••,Du 
(12, 7) (Du(12, 8) f±^?ftL^v>7ta6Du 

(12, 7) txt^£^) <Dm^mmB^izx;b^^&: 
[0 10 5] ^'y hmmmmna, mi 6(^m-^^iiiy 

■< )i' 9 <r>tii>tim.i1ianir ^ :z i. -oX n it ^>-^ 
Cix(±, 'PBx.JfmS (1) <Da.-y V K\ZQ(r>i/ 

ya^n^am^^xhtt, 03 (2) <r>3.-y YB^zicn 
v>*';v*?fiJi9^Te5tLTv^-2, L, D u (m, 
n) tcMi--S7-i';l/^'AlcJ:-z>ai^jM0S:fc€tD f 

(A, m, n) , Du .(m, n) tC*tf 7 -f 71/^ B 
±*tB:^Hi<0*:feMS:D f (B, m, n) t1rit, T 
-9^^<r>\A'dy h Sl±. 

[0 10 6] 

[I&5] 



On 




Df(B,M.n) 



(1-2) v>'**;l'4-iiJt)^T-Cv»^ K-y h/N°^-> 
(-^IE:rai^<0 K 7 hco^) ;4*#Lv>;^cs6, K<r>m\z\i 

(1-3) v>;K;i'4-iiJ»?^TTV>* K-y Yy^^if-^t 

-c, miib^tfix^^^^mn'r>mm.timmt^£i,^ 

(1-4) 1f#4r«fc1-^N-^'->»±^3J>v^K-y KO^t 
•j-e, :Scm<^'^mtLx-m\zm>i)TLtixx^^itzib, 
mib^^r)vzf^)XAi3<<iim^i\.tztLxi>. ^m^ii 
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(1-5) (zt?5(^iE-fi:) t75;5-[p]c0:avncj: I9a*ji<^ 

(1-6) mzmm'S:m'oMLm>6&^, ikihrn^^im 
^fifz*), m^-Amttx^^fz<o-r^^tizx^m^m^£ 
[Olio] (^2 <D%mmm) ±fe^ i <75*Mco?i^ 

tclgj^ L ;t J^-g-, 0 . 1 CO 7 h f - ii^^m. $ tL 
;5o ^i' (vv*';i'0, ->>**;n) ic(±-€-tv4- 

Ki^l- F h - > tm^^-t ^ o - fL^«:st*®ft<o 

mi^£m±m^m^it^rw-^m<7)^ y hit ( v^-^ 

[0 1 1 11 it7j»tM-f-ii5:»w*<^ir«i: L-ca*3. 

*fLi,/cJ6, m-^-imt>i-h^y v^^i^-yio-m, tfz 

i3V>T, #-f-gfiO#H"-y h;i«0-C^)^7l^l f ^^^-O^PJ 

i^^^-^tw, ^<7)tf-y H±, 112 1 tC^L/i i ^ IC. 
T <) . f J3e:^^tg =5: tr -y h •) IliESgSj tz^% 
10 112] E12 2(±, ^Jtii05^®tC;6>*>'i>S;4^Lffi 

mMibTL^mm.'Bt.xf^ii' tit a^Hi^s<oif ^^^tsi 

2;4«iIiP§ti.7tCi:-e*^o aJ6ii*^<^' - 4 
[0 113] -eo-teoSfiES^lcov^-CJi, ±ie»l CO 

[0 1 1 4] 1212 3 J±, S^6ji.*^^"^'->*lJ^S6 4 2, 
iJi i/fjg;4» LHfaJi^^SC 1 2 «0«tS<^5i£tLlr^ LTv» 
-So S^-CfflStL^t^i^ (;^r-y7'S 5 0 1~S 5 0 
5) *»Ss:)ii<^it/<^->i|9J^S84 2 lwffi^1--5gi5^-C* 



[0 1 15] a*ii^>'<^- v*j^a5 4 2<7?miui, * 

7)-*fiJBfL, -X^hn.^£^m5^ii'''^^m<n-t^xn\d'j 
•i) CI t ■C$).i)o 

[0 116] w^&iL, icafejitj'Cit**-?^ 

g]^ (S:^ta^rib-ficasi)iitrc:t7i»-e#-&iHim) <o 
fio-r-<r(Oif 'y h*^vii]-r-35:?^ta^'^'fc''^'KJtic 

iEai--5> t-i^X' # .5)as:)ai<iV/-?^ - >;6*mfc ^vvn-:^ 
-vtc^r-So friELTtJ: T ^3aai6ii*iaiSt::ii'5 
***4t, ^-5:v>ii'B:U*»a«>ii*4*»o/^e-y K±, 

#iii^i::i:orti&<I^SP*$»t4v^t:-y V:dmiEt 

ho;tS&ai6ii^llII&0:S^ (f ;t»±^m«M) 
[0 1 1 7] ;^-f-y -/S 5 0 1 TJiiS-i^Li: LTenJBiJ% 

(::<75?f-f-ig»±sg-f-ft$itTv^Tfe iv^) (i'^S|-ri)o 
mm 27t^^l.zMmL fzm^, O, icoe-y h^J-Cx 

1) lci±-?-tL4-^ai-^ K-y h>''?^'-V7&»*MDt.6o 
[0118] ;^7^y7'S 502~S50 4TI±Npa3i 
coai6ii<^^^°:5'->t-^''''^ (^-r-y 7*5 5 0 2) , a 

3) o 

[0 1 1 9] 112 4 l±4a^<^a*3^i<^/^•^'-><^t?9•c 

(Np = 4) o 1124 (a) ti7fc¥:S'rfi]l-aScLT 

{i-t=Sra«:>3i.*, (b) t±Sii::^i6]i-aM. (c) . 

-So ^hitz, 1212 5<OJ:9U:3t«li«S-v»<ojj»ro7'D 
•yi'tc^SUL, -etL-rncoyn y ^'fM^:Sa*ii*>''f 

[0 12 0] 112 6t±^?-f-gO0!li:^tLlC»c^v>T K-y 
[0 1 2 1] 02 7 (a) »il22 4 (a) <:oai6Ji'^^>'^• 



(12) 
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-So i::-C(iii2 6<^)mt'-y VS<Dh'y h/'«^'->l±l 
2 |nia*a,Sir-Cv>^o 1112 7 (b) »± K-y h>'N'^'-> 

(C. #-f-I§(OmIi'-y h g<i 1 [3gcol^e•C-(±3t^i:fi4- 
oTV^^:^/^;6* 2|iB<OgBaT-{4i^t4^o-CV^*o 

h a^*i^i:fi^'bTlC@e«-C#;t::ir^i7?^^-N (P, 

(Ommr (?) {±N (P. m) 4rm= 1 -LS-CSD^L 
/;iE)<0T-*i5, ^i^mMi^i^^^^^ (P) liT 

l±. 

V (?) =E IE (?) -N (P, m) ) 2| 

[0 12 2] 1-^•r(^DSs6ii:<^^^^°^'->^^^<'^■CV 
(?) S:it#t. ;^x-;'-/S 5 0 5 CJ: 0 V (?) i)^Wc 

[0 12 3] Xxu'T'S 5 0 6-C-(±X-r y 7*5 5 0 St? 

[0 12 4]^^v^-C, S/4-L^mgB3 2 ^cov^rSi?^1- 
^o 122 9(±S75>L^iag5 3 2 <OiSkm<omm7FLX\^^ 

-So;^T7 7'S60i -ej±A^JiB^a<o ^ y ^'ffif^** 

TC-t^^ 7.7- -J -fS 6 0 2-Ct±;J,f-y 7'S 6 0 ITWt 
y ys 6 0 3-C(±;^-r y ■::^S 6 0 2Xm'0mLfzm 

■y ys 6 0 4Xi±n-^m<o^i^y hm-^^^^^t *>, 

to , 
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